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Retrofit focus
ǒ New homes already energy efficient and 

increasingly all-electric
ƺ CA no longer subsidizing expansion of natural 

gas distribution system to new buildings
ƺ Some local authorities requiring/encouraging 

all-electric new construction
ǒ New homes almost always have enough 

panel capacity ς200A typical
ǒ How do we minimize the cost to electrify 

existing homes???
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Introduction

homes.lbl.gov



Panel Upgrade Costs

$1,954

https:// www.fixr.com/costs/install-electrical-circuit-panel-upgradeÅ Add ~$250-500 for each new circuit
Å Add $300-$30,000 for service upgrades
Å Big increases in past couple of years (>20%)

- Material costs
- Everyone is busy
- New codes can require moving panel
- Currently panel replacement + service upgrade is $6,000 in CA Bay Area
- Long wait for electricians and utility service

Å Currently driven by PV and EV additions
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Avoiding redecorating



Potential Solutions

ÅAlternative paths in the National Electric Code

ÅUpdating codes and standards to better accommodate 
home electrification
ÅWhat are actual coincident loads

ÅHow close are most homes to panel capacity and ability to add 
loads

ÅUnderstanding equipment limits

ÅLoad reductions/load control
ÅPower Efficient Appliances

ÅCircuit Sharing

ÅEnergy storage

ÅFocus on large loads: Heating/Cooling, DHW, Clothes Drying, 
Cooking, PV & EV
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NEC 220.87
ÅExisting loads based on metering data (15 minute)

ÅTotal load = (Metered Load) x 1.25 + New Load

NEC 220.83
ÅExisting loads as a bottom-up summation of 

connected loads with  different treatment when 
adding HVAC

ÅNo New HVAC: 8,000 watts + 40% of remaining 
connected loads (including heating and cooling)

ÅNew HVAC: 8,000 watts + 40% of remaining 
connected loads + max(heating, cooling)

NEC Options

Panel Sizing Method 
Improvements?
- Better estimate load 

coincidence
- Allow for load management, 

circuit sharing, storage 
technologies, etc.
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Same house: Calculations using both 220.83(B) and 220.87

Comparison of load calculation options 

from Josie Gaillard
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PV Amps = Busbar Rating x 1.2 ςMain Breaker rating
200A bus bar and 200A main breaker allows for 40A of PV

We can increase PV allowance by decreasingthe main breaker rating
200A busbar and 175A main breaker allows for 65A of PV 

120% rule for PV
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Available capacity to electrify
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*Not a representative 

sample of all CA 

homes, and mix of all 

electric and electric + 

gas. 

Source: 

HEA, HomeIntel

Available Capacity to Electrify
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An analysis from HEA of smart 

meter data across 22,000 homes in 

PG&E territory to identify peak 

power usage (the single greatest 

point use power draw from their 

electrical panel) over a year-long 
period.

Source: 

HEA, HomeIntel

Available Capacity to Electrify
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15 minute data from 1300 
homes from NEEA study

If high power devices share a 
circuit how often would one 
have to be switched off?

Circuit Sharing Potential
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